A transposition system constructed to detect the transposition of TnS to a site upstream of the lacZ gene has revealed that transposition of ISSOL can activate downstream genes. Expression is apparently mediated by the NPTII promoter. Transposase produced either by 'SSOR or by the suppressed S150L catalyzed transposition of ISSOL.
ISSOL.
Transposon TnS is a composite transposable element that encodes resistance to kanamycin, streptomycin, and bleomycin (2, 3, 12) (Fig. 1A) . Tn5 contains two nearly identical insertion sequences (ISS0) surrounding a 2.7-kilobase central region that encodes the antibiotic resistance genes (1, 6, 7, 11, 12, 15) . Nucleotide sequence analysis (16) has verified that the two insertion sequences differ from each other at a single site. The base pair unique to IS50L not only results in an in-frame nonsense codon in the gene encoding the transposase (8) that is suppressible by the supB allele of Escherichia coli, but also forms part of the NPTII promoter sequence required for expression of the antibiotic resistance genes.
Building on the reported ability of TnS to activate downstream genes as a consequence of its transposition (5), we designed an assay that might detect transposition events in individual colonies of E. coli. The crux of this transposition assay system is the promoter-probe vector, pRZ5202 ( Fig.  1B; (Fig. 2) , which showed that it was IS50L rather than IS50R which had been inserted upstream of the lacZ gene. Dideoxynucleotide sequencing (17) Fig. 3 ; Fig. 4 cient strength to express lacZ. Our assumption was confirmed by the analysis of ,3-galactosidase activities generated by a variety of transposition products and artificially constructed derivatives of pRZ52Q2 containing various portions of Tn5; high levels of P-galactosidase were produced only from those plasmids in which the NPTII promoter was adjacent to the lacZ gene (Fig. 3) . Berg et al. (5) suggested the existence of an outward-directed promoter on ISSOR-If such a control region does exist, it promotes only weak expression of P-galactosidase (cf. pRZ600 in Fig. 3 the smaller EcoRI-ClaI fragment of pRZ5202 in the expected orientation.
Two deletion mutants of TnS also gave rise to Lac' papillae upon transposition into pRZ5202. Transposition of TnS-112 (Fig. 1A ) generated Lac' papillae at a high frequency in a supB host but not in a sup' host. In the suppressor strain, approximately 25% of the Lac' papillae arose as the result of transposition of IS5OL alone, whereas the remainder arose as a consequence of transposition of the entire TnS-112. In the latter instance, plasmids isolated from the Lac' clones conferred both ampicillin and kanamycin resistance. The orientation of the transposon in these cases was such that the truncated IS5OR was closer to the lacZ gene. Similar results were obtained with a second deleted derivative, TnS-607 (Fig. 1A) . The plasmids isolated from the rare Lac' clones arising in the sup' host were complex, and the origin of the Lac' phenotype was inexplicable.
Products originating by transposition of TnS-607 into pRZ5202 showed high P-galactosidase activities (cf. pRZ608 and pRZ611 in Fig. 3 ). We infer from these results that the NPTII promoter can direct transcription through the outermost end of IS5OR in these deleted derivatives but not in the intact TnS.
For the Tn5 derivatives tested, the frequency of papillation was proportional to the frequency of transposition of the entire transposon when measured by either transduction assay (15) or mating assay (9) (data not shown). Furthermore, transposition of the two deletion derivatives, both of which lacked intact IS50R, was dependent on the supB allele.
This result indicated that we were detecting transposition events which used the TnS transposase encoded by the suppressed IS50L. The transposition assay system described here has permitted the detection of the independent transposition of IS50L. An 
